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I.  INTRODUCTION 


This  is  an  interim  scientific  report  for  AFOSR  Grant  No. 
84-0242  covering  the  period  July  15,  1984  to  July  14,  1985.  The 
work  described  below  has  been  undertaken  in  accordance  with  our 
January  1,  1984  starting  date  research  proposal. 

II.  COMPLETED  WORK 


A.  Research  Reports  and  Papers 

[1]  A.  S.  Morse,  "New  Directions  in  Parameter  Adaptive  Control," 
Proc.  1984  IEEE  Conf.  on  Decision  and  Control,  Dec.  1984. 

[2]  D.  R.  Mudgett  and  A.  S.  Morse,  "Adaptive  Stabilization  of 
Linear  Systems  with  Unknown  High-Frequency  Gains,"  IEEE 
Trans.  Auto.  Control,  June  1985,  also  Proc.  1984  IEEE 
Conf.  on  Decision  and  Control,  Dec.  1984. 

[3]  D.  R.  Mudgett  and  A.  S.  Morse,  "A  Smooth  Algorithm  for 

Adaptive  Stabilization  of  a  Discrete  Linear  System  with 

an  Unknown  High  Frequency  Gain,”  Proc.  1985  ACC,  June  1985. 
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[4]  A.  S.  Morse,  A  4 (n+l)-Dimensional  Model  Reference  Adaptive 
Control  for  the  Stabilization  of  Any  Strictly  Proper  Minimum 
Phase  Linear  System  with  Relative  Degree  Not  Exceeding  Two 
and  Dimension  Not  Exceeding  n,"  Proc.  7th  Int.  Syrap.  on  the 
Math.  Theory  of  Networks  and  Systems,  Stockholm,  June  1985. 

[5J  D.  R.  Mudgett  and  A.  S.  Morse,  "Adaptive  Stabilization  of  a 
Discrete  Linear  System  with  an  Unknown  High-Frequency  Gain," 
IEEE  Trans.  Auto.  Control,  Aug.  1985. 

[6]  A.  S.  Morse,  "A  Three-Dimensional  Universal  Controller  for 
the  Adaptive  Stabilization  of  Any  Strictly  Proper  Minimum- 
Phase  System  with  Relative  Degree  Not  Exceeding  Two," 

IEEE  Trans.  Auto.  Control,  December  1985. 

B.  Presentations 

[1]  A.  S.  Morse,  "New  Directions  in  Parameter  Adaptive  Control," 
IEEE  Conf.  on  Decision  and  Control,  Dec.  1984. 

[2]  D.  R.  Mudgett  and  A.  S.  Morse,  "Adaptive  Stabilization  of 
Linear  Systems  with  Unknown  High-Frequency  Gains," 

IEEE  Conf.  on  Decision  and  Control,  Dec.  1984. 


[3]  D.  R.  Mudgett  and  A.  S.  Morse,  "A  Smooth  Algorithm  for 


Adaptive  Stabilization  of  a  Discrete  Linear  System  with  an 
Unknown  High  Frequency  Gain,"  1985  ACC,  June  1985. 

[4]  A.  S.  Morse,  "A  4 (n+l)-Dimensional  Model  Reference  Adaptive 
Control  for  the  Stabilization  of  Any  Strictly  Proper  Minimum 
Phase  Linear  System  with  Relative  Degree  Not  Exceeding  Two 
and  Dimension  Not  Exceeding  n,"  7th  Int.  Svmp.  on  the  Math. 
Theory  of  Networks  and  Systems,  Stockholm,  June  1985. 

C.  Other  Activities 

During  the  reporting  period,  the  principal  investigator  attended 
the  1984  IEEE  Conference  on  Decision  and  Control  in  Las  Vegas,  Nevada 
and  the  MTNS-85  Conference  in  Stockholm,  Sweden.  D.  Mudgett,  a 
graduate  student  supported  by  the  grant,  attended  the  1EEE/CDC 
Conference  in  Las  Vegas  and  the  ACC  Conference  in  Boston. 

HI.  WORK  IN  PROGRESS 

Research  continues  in  accordance  with  our  July  16,  1985 
starting  date  proposal.  A  major  effort  is  being  made  to  answer 
question  5  -  Is  error  augmentation  necessary  for  adaptive  stabiliza¬ 
tion  -  and  question  8  -  What  must  be  done  to  adaptively  stabilize 


nonrain imum  phase  systems? 


